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Symmetries are prevalent in natural and man-made objects . - . . . _ odd harmonic (1f1)
. . Responses that are symmetry-specific and distinct from low-level contrast change responses will be isolated in the odd harmonics ,
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mostly relied on patterns that are symmetrical in the image- of the stimulation frequency while responses to non-symmetry related elements (such as image update) will be apparent in the
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plane’. However, during natural vision, symmetrical objects —6— image-level

in the world are often distorted by perspective such that —o— distorted
they do not produce image-plane symmetry on the retina.
Perspective-distorted symmetry creates weaker brain
responses than image-plane symmetry?, and EEG studies
using using Event-Related Potentials (ERPs) have found
that distorted symmetry elicits symmetry responses only
when participants are engaged in symmetry-related taskss.
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the image-level and perspective-distorted symmetry.

Methods

Naturalistic, novel three-dimensional objects with vertical
reflection symmetry axes were procedurally created in
Blender (a 3D graphics software) and rendered to
produce images under two conditions:
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1. Viewing direction orthogonal to object symmetry
Producing symmetries in the image-plane.

2. QObjects rotated relative to viewing direction so that
symmetries present in object were distorted due to
perspective.
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Image-/eve/ Image-level symmetry elicits strong responses in broad regions including sites associated with occipital and left and right
temporal cortex. For perspective-distorted symmetry, the response is right-lateralized, and is weaker in the posterior locations @ @
associated with occipital cortex.
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Asymmetrical objects were produced and rendered using
the same approach. Pairs of asymmetrical and
symmetrical images, and pairs of two asymmetrical
images were created so that image-level differences were
equated across every pair in all sets.

A previous study found an association between brain responses to symmetry and developmental conditions that affect
w 7 global processing, such as autism spectrum disorder>. However, in the current study, there were no significant correlations

k ’ \J’ between scores on the Autism Spectrum Quotient (AQ)® and projected amplitudes in any conditions. COnCIU S/Ion

« ROIls were determined using data from a pilot study in which perspective distorted symmetry elicited SSVEPs

In each trial of the experiment, participants passively image-level perspective-distorted comparable to those elicited by image level symmetry during passive viewing, but strongly right lateralized and
viewed images from 10 image pairs. The first image in right temporal ROI right temporal ROI only in more anterior scalp regions likely driven by activity in higher level visual cortex, such as in the temporal
each pair was presented for 500 ms, followed by the cortex. o | | | o
second image for another 500 ms. o = o = « A follow up study showed similar results, with a slightly weaker right lateralization effect.
3 - R=-0.11 L <7 R=0.14 « There were no significant correlations between AQ scores and projected amplitudes in any conditions.
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